Abstract Inconclusive genetic test results including screening recommendations for the breast cancer patients and their first-degree relatives are the most common outcomes of BRCA 1/2 testing. Patients themselves should communicate these results to their relatives. Our aim was to explore communication of breast cancer genetic counseling results with daughters and sisters over a long period of time. Breast cancer patients, who had received an inconclusive DNA test result 7-14 years earlier, completed a self-report questionnaire. Additionally, in-depth interviews were conducted and analysed thematically. Of the 93 respondents, 85 (91 %) considered themselves responsible for communicating genetic test results to relatives. In-depth interviews (n=14) showed, that counselees wanted 'to hand over' their responsibilities to communicate the test results and screening recommendations to their sisters. Although most patients had informed their daughters and sisters about the genetic test results, usually little is spoken about genetic test results and screening recommendations once the duty of informing is completed. We recommend that, similar to the procedure for BRCA1/2-mutation carriers, a separate letter for first-degree relatives of patients with an inconclusive test result should be provided. In this way information about risks and screening recommendations can be verified by family members years after genetic testing has been completed.
Introduction
Since the identification of the BRCA1 and 2 genes in the nineties, many breast cancer patients have opted for genetic testing (GT), in which they are also informed about their relatives' risk to develop breast cancer. Their daughters and sisters have the possibility to take preventive options and/or screening in order to improve their life-expectancy. These strategies, such as regular breast screening and preventive surgery are found to be beneficial for women at an increased risk for breast cancer (Domchek et al. 2010; Evans et al. 2013 Evans et al. , 2014 FH01 collaborative teams 2010; FH01 management committee 2006; Herrinton et al. 2005) . The majority of breast cancer patients who opt for GT receive an inconclusive test result, which means that no pathogenic BRCA gene mutation has been found, but a hereditary cancer risk cannot be ruled out. In these families, breast cancer risk estimations are based on the cancer family history.
Results from breast cancer GT (the DNA test results), and further counseling (i.e., estimated breast cancer risks and screening recommendations for counselee and her family members) are communicated to the counselee. Following the national guidelines, in the Netherlands, the counselee receives a patient letter with a summary of the major topics discussed (Menko et al. 2013) . Whereas BRCA 1/2 mutation carriers are usually also provided a family letter to be distributed among at-risk family members, counselees with an inconclusive result do not receive such a letter; and they ought to extract and share the relevant information for their relatives from their own personal letter (Menko et al. 2013) . Thus, once counselees leave the outpatient clinic, they are faced with the task of communicating genetic information and screening recommendations to family members. Although sharing these results with family members is not always easy (Chivers et al. 2010; Gaff et al. 2007) , it is known that BRCA1/2 mutation carriers feel responsible to communicate their GT results in order to enable others to reduce their risks of developing cancer (Dancyger et al. 2011; Wiseman et al. 2010) . However, the information exchange with regard to the GT results, the cancer risks for relatives, and the medical management information is more straightforward in cases of a BRCA 1 or 2 mutation, than in cases of an inconclusive result (DeMarco and McKinnon 2006) . For example, family members of BRCA mutation 1/2 carriers have the opportunity to get predictive testing. This option is not available for relatives of women who have an inconclusive test result. Little is known about how counselees who receive an inconclusive test result evaluate their responsibility, and whether sharing genetic information has influenced the relationship with their relatives in the long term.
Communication about breast cancer GT results with family members is important in order to raise their awareness of the estimated risk and appropriate screening recommendations, if indicated. Despite the fact that many women mention Bgaining knowledge about their daughter's breast cancer risk^as one of their main motives for applying for GT (Bleiker et al. 2005; Bylund et al. 2012; Van Asperen et al. 2002) , and, mothers with a personal history of breast cancer tend to advise their daughters to follow a breast cancer surveillance program (Sinicrope et al. 2008) , little is known about how the counselees cope with their daughters' and sisters' increased breast cancer risk and screening behavior in the long term, and how this might affect their communication about breast cancer related issues.
In the first months following genetic testing, disclosure of GT results to family members seems to be incomplete (DeMarco and McKinnon 2006; Gaff et al. 2007 ). For example, disclosure of GT results to offspring is related to their (young) age (DeMarco and McKinnon 2006; Patenaude et al. 2006) . Hughes et al. (2002) showed among patients with an inconclusive test result, only half of their sisters learned about the screening recommendations within the first weeks after GT. The most important difficulty in the communication of inconclusive results is that what is communicated depends on the interpretation of the results by the index patient (Cypowyj et al. 2009; Vos et al. 2011) ; as a result the message could be distorted. The communication takes place out of the reach of counselors and geneticists, who also know very little about the actual screening behavior of relatives of the index patients and how the index patients might facilitate their relatives' screening behavior in the long term by communicating about their risk. Therefore, the present study was designed to gain a better understanding of the communication about breast cancer GT results among patients with an inconclusive test result with their daughters and sisters 7-14 years after GT. Specifically, our research questions are: 1) Do breast cancer patients share their GT results with daughters and sisters?; 2) Do breast cancer patients feel responsible for sharing these results with their relatives?; 3) Do family relations change as a result of their disease and GT, reported after a period of 7-14 years?; 4) What is communicated about GT in the long term?, and 5) How do women cope with their daughter's / sister's increased breast cancer risk and screening behavior in the long term?
Methods

Participants and Procedures
The present study is part of a follow-up study that was initiated to investigate the long-term psychosocial and medical impact of breast cancer GT offered soon after diagnosis (Baars et al. 2014) . Our sample consists of women affected with breast cancer, who had been actively referred for GT at the start of their radiotherapeutic treatment for breast cancer in the period between January 1997 -June 1999 (REMCA study) and January 2002 -March 2004 . These studies are described in more detail elsewhere (Schlich-Bakker et al. 2006; Warlam-Rodenhuis et al. 2005 ). The study participants include patients with an inconclusive test result who have a daughter or a sister (see for further details the flowchart in Appendix 1). Eligible women (n=138) received questionnaires that could be completed at home and returned in a postage-free envelope. Non-responders received a reminder after 5 weeks. Research questions 1-3 (see Introduction) were studied with the written questionnaire, and research questions 4 and 5, in which we explored the long term aspects of communicating GT results, were studied by using in-depth interviews.
The semi-structured in-depth interviews were held between November 2012 -July 2013. For the interviews, we selected respondents who had at least one unaffected adult daughter and/or sister, who had received screening recommendations from the counselor (clinical geneticist or genetic counselor) for their at-risk female first-degree relatives, and who reported in the questionnaire that they had communicated the genetic test results to their daughter or sister. Of these 47 women, 3 responded in their informed consent-form of the questionnaire that they did not want to participate in the interviews. In line with qualitative methods, data collection and data analysis alternated. Participants were selected in 4 rounds, guided by the analyses. We stopped including breast cancer patients when no significant new themes (Braun and Clarke 2006) emerged from the interviews (Boeije 2010) . In total, 18 patients received an additional letter in which they were invited to participate in the interview. Of these, two patients declined to be interviewed, and two could not be contacted (see flow chart in Appendix 1).
Data Collection
Questionnaire and Medical Records
Socio-demographics, clinical data, perceived breast cancer risk, the interpretation of the inconclusive results in terms of the perceived risk of having hereditary cancer, and distress measures were assessed and described elsewhere (Baars et al. 2014) . The DNA-test result, the risks to develop breast cancer, and the screening advice for the patient's daughter/ sister were derived from the final letter from the counselor, which is part of the medical file. In the self-report questionnaire, patients were asked whether their first-degree family members were informed about the GT results (the DNA-test results, risk calculation, and/or periodic screening recommendations), by whom (one or more of the following answer categories were possible: Myself, My partner, My sister, My brother, Another family member, namely; Other; and Not applicable) and how (BI gave (a copy of) the letter, I received from the counsellor, I wrote a letter/email, I have told it personally, I have told it by telephone, and/or Other^). Furthermore, participants were asked who, in their opinion, should be responsible for communicating GT results to family members in general (response categories were: Myself, My partner, Another family member, General practitioner, Geneticist/genetic counselor, Radiotherapist, or Other). Reasons for not disclosing GT results were based on Finlay et al. (2008) and De Geus et al. (2014) , and included18 separate items with Yes/No answer categories (e.g., BI felt the information was too personal^; response: Yes, No). The changes in relationships with family members after GT [adapted from Bleiker et al. (2007)] were measured with one item (response categories [multiple answers possible]: Yes, the relationship with certain family members has improved; Yes, the relationship with certain family members has worsened; Yes, the relationships have changed, but not better nor worse; No, the relationships have not changed). In follow-up to the latter item, respondents were asked if this change was caused by the GT or breast cancer diagnoses (response categories: Mainly because of the cancer; Both because of the cancer and the GT, mainly because of the GT; Because of something else).
Semi-structured Interviews
The semi-structured in-depth interviews were conducted by telephone by authors JB and EvR. Topics in the interview related to the personal breast cancer history, family characteristics, communication about DNA-test results in the present and in the past, the breast cancer risk of their daughter/sister and their screening practices (see Appendix 2). The interviews were audio-recorded and transcribed verbatim.
Data Analysis
The statistical program SPSS 20 was used to calculate descriptive statistics for the data derived from the questionnaire. QSR NVivo 10 was used to assist with interview data management and the thematic analysis. During thematic analysis themes and patterns within the interview data were identified, described and analyzed (Braun and Clarke 2006) . We used an inductive approach in which we acknowledged the ways individuals make meaning of their experience (Braun and Clarke 2006) . The first five interviews were double coded independently by two researchers (JB and EvR). The codes of these researchers were compared, and since they largely overlapped, they created a unified coding scheme. Subsequent interviews were compared by both researchers with these existing codes to identify similarities and differences. The codes were grouped into themes and conceptual categories that were continuously discussed within the larger research team to reach consensus.
Results
Patient Characteristics
Of the invited 138 women with an inconclusive test result, 98 (71 %) patients returned the questionnaire. In total, 93 women had at least a daughter or a sister. The mean age of these respondents was 58.9 years (see Table 1 ). Seven of the 93 women had a variant of unknown clinical significance (VUS). Of the women who participated in the in-depth interviews (n=14), 10 had one or more daughters, and 11 had one or more sisters.
Results Based on the Questionnaire Disclosing Results to Daughters
Nearly all patients who had daughters (n=64) had informed them about the GT results (92 %). Of the five mothers who had not, four had one daughter who was currently less than 18 years old (ages of daughter: 11, 11, 12, 16 years). Reported reasons for nondisclosure were mainly perceiving their daughter to be too young (n=4). e Low = no education, primary education, first stage of basic education, lower secondary or second stage of basic education; medium = (upper) secondary education; high = tertiary education f one patient from the interview group had a recurrence of breast cancer in the period between completion of the questionnaire and taking the interview; for this single patient this information was based on the interview data
Disclosing Results to Sisters
Amongst women who had at least one sister (n=74), 88 % (n=65) reported that one or more sisters are aware of their GT results. Five women reported their sister(s) were unaware, and four did not know whether or not they were aware. Not disclosing the results to their family members was mostly due to having a bad relationship with them (n=3), or they thought it was not important to tell them (n= 2) (multiple answers possible).
Responsibility for Communicating GT Results
Nearly all women who had informed first-degree relatives, did so themselves (n=89/90; 99 %), sometimes with help of their partner (n=11/88, 13 %). Most women informed first-degree family members face to face (n=75, 84 %), or by phone (n= 14, 16 %). Twenty (22 %) handed over a copy of their personal counseling letter, which included besides their personal information, relevant information regarding risks and screening recommendations for the family members. The majority (91 %; n=85) perceived themselves as the right person to inform their family members about the results of GT. Only 3 % (n=3) believed that the genetic counselor should inform their family members, and two reported other persons, such as their partner, should do so. How the patients interpreted their GT result in terms of having hereditary cancer or not is presented in Table 1 .
Long-Term Changes in Relationships
Most patients did not perceive any changes since the period of GT in the relationships with their family members (86 %; n= 80). Reported changes (multiple answers possible) were: positive (n=8), negative (n=1), or they had changed, but not in a positive or negative way (n=5). Nine reported that changes were due to breast cancer (e.g., because the period of breast cancer was so intense, the relationship became closer); two as a result of the diagnosis of breast cancer as well as GT; and two patients reported other reasons for these changes in relationships with family members.
Results Based on the Interviews Sample Characteristics
The interviewees included patients who nearly all had daughters/sisters at moderately increased to high risk (see Table 1 for more characteristics).
Categories and Themes
Category: What is Being Recalled of the GT Results?
Overall, the interview data showed that the patients did not recall the DNA-test result precisely, but they knew whether or not the breast cancer was proven to be hereditary. The interviewees' interpretation of their GT results is shown in Table 1 . While most acknowledged the increased risks of their firstdegree family members, the women usually did not remember the exact risk estimation given by the counselor but spoke in terms of Ban increased risk^or Brisk higher than for other women because they have a mother with breast cancer.^The letter from the genetic counselor was considered very important by the women and was kept for future purposes. BMeanwhile, the women had not reviewed the letter since receiving it.^ (Table 2 , quote #1, illustrates the category).
Although some women could not recall screening recommendations for first-degree family members or even denied receiving it (despite our evidence that it was written in the letter from the counselor), screening advices for first-degree family members were generally recalled and had been communicated in the past. Daughters were usually verbally informed. Some sisters received, in addition to verbal information, a copy of the final letter of the counselor in which screening recommendations for family members were summarized.
Category: Topics of Conversation with Daughters and Sisters in the Long Term
In most families, the DNA-test results (e.g., the meaning of the test and the increased risk for breast cancer) have not recently been discussed. Recently, counselees have not shared much content with their relatives; mostly, ad hoc, few words were devoted to recent results of periodic surveillance (e.g., mammography) of the women themselves and of their daughters and sisters. The value of early detection of breast cancer was recognised mostly due to their own breast cancer experience. When giving advice to daughters, one's own alertness and breast self-examination were considered as very important for early diagnosis and survival. The mothers believed that they themselves were the examples of cancer survivors: Bwhen you detect it in time, you can survive.^Table 2, quote #2, illustrates the category.
Category: Reasons for not Talking about Breast Cancer Related Issues
The interviewees identified a number of factors that interfered with talking about breast cancer-related issues in the long term.
Theme: Life Goes On Although some women reported that breast cancer was always on their mind, others argued that, since their breast cancer was now so long ago, breast cancer was just not an issue for them anymore. Hence they were not talking about it much except when, for example, someone they knew was diagnosed with breast cancer.
Theme: Family Culture The interviews showed that, in some families, breast cancer in general is something better to avoid talking about. This seems to be influenced by the existing family culture [the way the family (of origin) normally deals with diseases in the family]. Some women preferred friends above family members to talk about their breast cancer experiences. Table 2 , quote #3, illustrates this theme.
Theme: Transmission of Responsibilities In general, women felt that, once they had told their sister(s) about the screening advice, they had also transmitted the responsibility of screening for breast cancer towards their sisters. This topic-in the form of actual screening advice -was then usually not put forward again. The women expected that their sisters informed their own daughters. Those, who explicitly mentioned it was the responsibility of their family member to undertake action, were usually not aware of (current) screening practices of their sister.
Theme: Letting Children Live Their Lives Towards their daughters, the mothers wanted to create a balance between giving breast cancer advice and being silent. In general, not talking too much about breast cancer was a way for the women to assure that their daughters were able to continue their lives without worrying too much about breast cancer risk. In fact, they wanted that for themselves as well.
Theme: Other more Prominent Issues Taking Over Daughter's going through major life-events (e.g., the birth of a child, diagnosis of another threatening disease) was a reason not to talk about breast cancer as well. Table 2 , quote #4, illustrates this theme.
Theme: Daughter's Presumed Knowledge Furthermore, most women believed that their daughters and sisters were fully aware of the GT results without explicitly asking them about it in the long term. Some argued that because of their disease, breast cancer has been a common theme during their daughter's life while growing up and hence their daughter knows all about it.
Category: Other Factors Related to Communication About Breast Cancer Related Issues
Theme: Increased Awareness of Risks Due to Reoccurrence of Breast Cancer Reoccurrence and timing of reoccurrence can make a difference in communication about cancer R022 BI mean …well you know it…if you really have the gene, ehm, that is known for young people having to remove their breasts, because they are worried to get breast cancer, look.. that…we are not in that corner. I feel that they are in that corner… and we are not.4 related issues. Only two patients in the interview group had a second breast cancer diagnosis. In these two interviews, this recurrence motivated the daughters to be more aware, and adhere to mammography screening. As with recent results of screening practises, breast cancer reoccurrence seems to be a trigger to talk about intended screening activities among family members.
Theme: Put the Increased Breast Cancer Risks of Daughters and Sisters into Perspective While some women interpreted the results as not likely to be hereditary, other mothers reported some difficulties in coping with the breast cancer risks of their daughters. Coping strategies that seem to influence the communication about the GT results were: 1) Avoid thinking about the increased breast cancer risk. One of the reasons was they did not want to live with that threat all the time. Also, 2) rationalisation processes and downward comparison took place. The women were comparing the risk of getting breast cancer with other risks in life and thereby reducing the (importance of the) breast cancer risk. For example women said: Bnothing in life is predictable,^and Brisks are everywhere: you can also get hit by a bus on the street.^Downward comparison was shown among women with an inconclusive test result who compared their daughter's breast cancer risk against those who actually had a BRCA mutation: BThey have to face other things like preventive surgery; that is not the case with us.^Table 2, quote #5, illustrates this theme. When dealing with their daughter's increased breast cancer risk, mothers tried not to pay much attention to that, but to focus on the positive aspects of participation in a breast cancer screening program and one's own alertness. Mothers who interpreted their GT results as likely to be hereditary tried not to distress their daughter.
Thinking about their sisters' breast cancer risk seemed less frightening. One reason is that their sisters' risk was put in perspective of the breast cancer risk of older women in general. According to the patients, older women were more likely to get breast cancer anyway. Finally, the patients argued that daughters are just one step closer (emotionally) than sisters.
Discussion
Although we found that the majority of breast cancer patients reported they had informed their daughters and sisters about the inconclusive GT results and screening recommendations, it is unknown if at risk relatives will recall this information in the long term. With regard to GT results, our study shows that, many years after GT, clear practical advice is most likely to be remembered, because the necessary actions regarding the advised screening practices for themselves and their family members were remembered by most patients, whereas the specifications of the test results were not. Background information such as the meaning of a test result and the actual breast cancer risk should be available for counselees, but counselors should be aware that such information is less likely to be remembered. The involvement in and knowledge of the relatives' screening practices differed across patients. Dancyger et al. (2011) showed there were limits to an individuals' responsibility once key family members had been informed. We showed that the large majority of patients felt responsible to communicate the GT results to their first-degree relatives. Yet the responsibility of the counselee toward her sisters indeed ended once the GT results were communicated. Interestingly, only one fifth of patients had informed their relatives with a copy of their own personal letter. Daughters and sisters, who did not receive a copy of the letter, depended on their mother or sister for information about the GT results. This raises the question as to whether this is an acceptable way of informing individuals at increased risk for breast cancer, especially since not all women were fully aware of the actual screening behavior of their relatives.
Our sample of interviewees differed in their interpretation of the inconclusive test result. A mechanism while interpreting and coping with the risks of daughters is downwards comparison; they compared their daughter's breast cancer risk against those who actually had a BRCA mutation.
There are a number of reasons reported why GT results are not a subject of conversation in the long term. An important reason is that mothers did not always want to bring up cancer-related issues because they did not want to disturb the life of their offspring. Gaff et al. (2007) described a process of weighing conflicting responsibilities when disseminating genetic information. We showed that this process is applicable in long-term communication as well. The wish to protect family members from potential harm (vulnerability) is weighed against the wish to provide them with information that may have important health consequences. We found that mothers were trying to find a balance between talking about breast cancer and to let their children live their life without worries. In light of family system theory (Bowen 1976) , which focuses on the family as a system of interrelation, these processes are self-regulating. While these mothers were trying to let their family function as normal as possible, the daughters seemed to adapt (according to most mothers they did not bring up breast cancer, and vice versa). With regard to the predicted response of their sisters, we found that once the screening recommendations were communicated and the responsibilities were transmitted, the women believed additional advice giving to their sisters would not be appreciated; the women were able to emotionally distance themselves from their sisters' risk.
Study Strengths and Limitations and Research Recommendations
This study is among the first that investigated the communication of breast cancer patients who received inconclusive test results with their first degree relatives about their possible increased cancer risk, many years after diagnosis and genetic testing. Currently, the large majority of counseled and tested women receive an inconclusive test result, whereas guidelines usually focus on mutation carriers only. This study highlights the importance of supporting counselees with inconclusive genetic testing results in communicating these results to their relatives. The following limitations should be considered when interpreting the results of our study. First, although our study focuses mainly on long-term communication, recall bias might have occurred when exploring the first communication with relatives about the genetic test results. Although the timing of the disclosure of DNA test results depends on several factors such as the age of the offspring (Bradbury et al. 2007) , studies show that disclosure with relatives mostly occurs within the first weeks after GT takes place (Bradbury et al. 2009; Gaff et al. 2007; Hughes et al. 2002; Kenen et al. 2004; Segal et al. 2004) . A second possible limitation relates to the generalizability of the data obtained from the interviews. In qualitative research the understanding of the phenomena under study requires a purposeful sample selection, which limits generalizability of the results to the population of interest. Third, our study had a relatively small sample size. Furthermore, we have no data on the ethnicity of our sample. Van Riel et al. (2012) showed that counselees referred for cancer GT to our department were primarily Caucasian, which should be taken into account when interpreting our results. Finally, in contrast to, for example, the U.S.A., the Netherlands is a small country. This might have facilitated face to face contact with relatives. In the current study we explored the opinion of women previously diagnosed with breast cancer. In future research, it is recommended that the opinions and long-term screening behaviors of their daughters and sisters are studied.
Practice Implications
Knowledge about what aspects of GT are communicated among relatives in the long term may help clinicians to anticipate what and how GT information should be given during the GT sessions. We showed that the policy to give the counselee a central role in the communication of genetic test results to their first-degree relatives (Godard et al. 2006; Nicolas 2009 ), corresponds with the counselees' own preferences.
Clinical genetics may offer help with the process of informing family members, not only for carriers of a known pathological gene mutation, who receive a family letter; but also for those with an inconclusive test result who have relatives that are eligible for a breast surveillance program, but who now, according to the Dutch guidelines, do not receive a separate letter for their relatives.
Geneticists may provide letters or information leaflets to be handed over to family members (Royal College of Physicians 2011), or even can have a more active role in informing family members about hereditary and familial cancer syndromes as indicated by a recent Dutch guideline (Menko et al. 2013 ).
Research Recommendations
Our study showed that 22 % of women with an inconclusive test result who had informed their relatives, gave a copy of their own personal counseling letter (directed to the patients themselves) to their family members. Further research should investigate whether distributing GT family letters will enhance the quality of information disclosed by the counselees with an inconclusive test result, and will motivate relatives to participate in a breast surveillance program.
Conclusion
Apart from screening practices, little discussion took place about the GT results in the long term according to our sample of counselees who had daughters and sisters at varying increased risks for breast cancer. Usually, breast surveillance was briefly mentioned, for example after it had taken place. Because relatives cannot yet be offered screening at the time they are informed about the GT results, for example because they are too young, it is recommended that attention should be paid to those relatives with whom breast surveillance is not discussed.
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